The reduction of allograft arteriosclerosis in intestinal transplant is associated with sphingosine kinase 1/sphingosine-1-phosphate signaling after fish oil treatment.
Transplant arteriosclerosis is a major cause of late intestinal allograft dysfunction. However, little is known about the immunologic and molecular mechanisms underlying it, and no effective treatment is available. This study aimed to investigate the role of sphingosine kinase 1 (SPHK1)/sphingosine-1-phosphate (S1P) in transplant arteriosclerosis and find out whether fish oil (FO) attenuates allograft arteriosclerosis through S1P signaling. A rat model with orthotopic intestinal transplantation was conducted in this study. Animals received daily FO supplementation after intestinal transplant. The allogeneic recipients by phosphate-buffered saline or corn oil treatment served as controls. The allograft arteriosclerosis was characterized, and the expression of SPHK1 and S1P receptors (S1P₁, S1P₂, and S1P₃) was determined on day 190 posttransplant. The allogeneic controls presented transplant vasculopathy in mesenteric vessels, including intimal thickening, fibrosis, and leukocyte infiltration. The transplant arteriosclerosis was markedly reduced in FO-fed animals. The pression of SPHK1 and its activity were significantly augmented, and the expression of S1P₁ and S1P₃ messenger RNA was up-regulated in the allogeneic controls. FO supplementation suppressed the activation of SPHK1 and led to a decrease in the expression of S1P₁ and S1P₃ in these tissues in transplant arteriosclerosis. These results demonstrate that the activation of SPHK1/S1P signaling plays a possible role in the pathogenesis of transplant arteriosclerosis. The reduction of allograft arteriosclerosis by FO may be associated with down-regulation of SPHK1/S1P signaling. Understanding the role of FO for SPHK1/S1P may help us to identify considerable therapeutic targets for transplant arteriosclerosis.